Introduction
Down syndrome (DS) also known as trisomy 21 is a genetic complex disorder and the most common and best known autosomal chromosome abnormality in humans. It is characterized by well-defined and distinctive phenotypic features that is caused by the presence of all or part of a third copy of chromosome 21 (9) . Different karyotypes are associated with varying phenotypic expression of DS. The type of karyotypes in the children with DS plays an important role in genetic diagnosis and family counseling. In 93-96% of the individuals the chromosome consistency is an extra chromosome 21, whereas 2-3% occurs due to mosaicism. In the remaining 2-5% the DS occurs due to Robertsonian translocation or rarely reciprocal translocation (6) . The free trisomy 21 is the most common karyotype. It occurs sporadically de novo as a result of nondisjunction of homologous chromosomes 21 during gametogenesis to parents.
Mosaicism often arises as a post zygotic error (4) . Peoples with mosaic Down syndrome have two distinct cell lines with different karyotype. In some cells there are a total of 46 chromosomes having normal karyotype, while other cell lines have karyotype with Trisomy in chromosome 21 (5) .
In children with Down syndrome due to translocation, extra chromosome 21 is joined or translocated in any other acrocentric or non-acrocentric chromosome (10) . The translocation present in Down syndrome patients can be created spontaneously de novo during gametogenesis in one of the parents or it can be inherited from parents carrier of Robertsonian translocation or of reciprocal translocations. The frequency to have one child with Down's syndrome due to translocation trisomy 21 is not influenced by the age of the mother. There is a significant increased risk of giving birth to a child with Trisomy 21 when one parent is a Robertsonian translocation carrier or of reciprocal translocations as they may produce balanced and unbalanced gametes during gametogenesis (1, 2) .
Several children involving autosome and/or sex chromosome aneuploidy, such as double autosomal trisomy and autosomal trisomy with sex chromosome monosomy or trisomy though rare in live borns have also been reported (11).
The most common risk factor for Down syndrome is maternal age. As a woman gets older, her risk to have a pregnancy with a chromosome abnormality increases (3).
Even though the majority of cases of DS can be identified based on clinical findings, cytogenetic analysis is essential to confirm the diagnosis and to provide information for genetic counselling to such families about the possibility of having another child with the same disability.
In this report we present the frequencies and distributions of the postnatal prevalence of chromosomal abnormalities (CAs) in children and newborns with DS physical features in Albania for the time period 1984-2015.
Material and Methods
The cases in this study are retrospectively evaluated children and newborns for suspicion of DS, postnatally. They were subjected to detailed morphological and cytogenetic analysis. Firstly, children have been seen and diagnosed clinically by the Service of Medical Genetics in the University Hospital Centre "Mother Teresa", Faculty of Medicine, Tirana, Albania, and then the cytogenetic analysis was performed in the Cytogenetic Laboratory of this service. Since that lab is the only laboratory for cytogenetics in Albania, all the cases suspected of having Down syndrome were diagnosed there. 
Results
A total of 685 children were registered during a 31 years period, 1984-2015. Succesful cytogenetic analyses were available for 479 children. Maternal age varied from 16 to 49 years with mean age of 30,4 years old.
Karyotype results were divided into four categories: free trisomy 21, mosaic trisomy 21, translocations and CAs in addition to trisomy 21, are shown in Table 1 . In 2 cases (0, 4%), regular trisomy 21 was associated with structural CAs such as t(4;21) and t(4;5). In the 2 other cases (0, 4%), regular trisomy 21 was associated with numerical CAs, followed by 47, XX,+21 or 47,XY,+21 aneuploidy. (Table 1) .
Two Robertsonian rearrangements and two types of balanced translocations with free trisomy 21 which were confirmed by cytogenetic analysis are showed below (Fig  1a, b, c, d ). Our focus in this study was also to investigate birth frequency of children with Down syndrome to mothers of different age. In these cases maternal age at pregnancy was between 16 -49 years old. To know the role of maternal age in Down's syndrome children with free trisomy 21 six different age groups were made (Graphic 1.)
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Graphic 1: Distribution of maternal age in Down's syndrome cases with free trisomy 21
Discussion
The present study is the first national consecutive series of Down Syndrome in Albanian population during the period 1984-2015 and is aimed to document the types of cytogenetic abnormality in DS children and their relation to maternal age.
The cytogenetical study conducted on 479 Down syndrome children revealed that free trisomy 21 is significantly more frequent (91%) than the other types of trisomy 21, whereas 2,1% occurs due to mosaicism. For the parents of a child affected by free trisomy 21, the recurrence risk is only slightly modified. Confirmation of somatic parental mosaicism, was by identification of maternal transmission of the extra chromosome to the progeny, in a case of the presence of more than one affected child.
Since the free trisomy 21 is the most common genetic cause of birth of children with DS it is of great importance to undertake preventive measures in order to reduce the disorder incidence among human population.
Our results are roughly similar to the results of other authors. In their studies also indicated high occurrence of free trisomy 21 (92-95%) in children that have Down syndrome (7, 12, 13) . The small differences among these studies may be due to the size of the samples. Studies of many authors have shown that one of the factors which increase the incidence of births with free trisomy 21 is advanced maternal ages (7, 8, 15) . Other factors such as physical, biological and chemical mutagens, have also been found to cause non disjunction.
Very often Down's syndrome babies are born to mothers who are over than 35 years of age. Our data confirmed that in maternal age up to 20 years the incidence's birth of children with Down syndrome is lower due to the smaller number of women births compared to higher risk among older women, therefore Down's syndrome children born to mothers of advanced age 21-30 years gradually increasing (Graphic 1). This increase is in correlation with the increasement of total number of births in the general population as well, which occurs most frequently at those ages in parallel with the birth of children with Down syndrome. Although the number of children born with Down syndrome in this period at first sight seems to be higher, however if the number is analyzed for total ratio of births at this period it shows no higher incidence than in older women. There is a small decrease in the frequency of live births with Down syndrome among women aged 30-35 years. This decrease can be related to the reduction in the total number of births in general population, where the birthrate of women over the age of 35 gradually decreases until the end of their reproductive periods. In the general population, there is a parallelism on increasing the number of births of normal and of Down syndrome children by age of 35. Women aged 35 to 40 have a permanent increase of the birth of children with Down syndrome which is not in proportion with the increase of births in the general population, since at this age the number of births in the general population decreases. The increase of Down syndrome births to mothers in this age showing a direct correlation between Down syndrome and maternal age.
Chromosome 21 most frequently creates translocations with acrocentric chromosomes than to other non-acrocentric autosomal. In the present study, all translocations were found in 29 cases, 28 of them were with Robertsonian translocation.
The most frequent type of translocation were the Robertsonian translocation 14q; 21q (16 cases).
Cytogenetical analysis of the parents of children affected with this Robertsonian translocation revealed that in three children translocation was inherited by one of carrier parent of that translocation, from the mothers respectively with karyotype: 45,XX, t(14;21)(q10;q10).
Karyotype of the children were 46,XX, t(14;21)(q10;q10) as a result of disjunction 2:1 and of adjacent-1 segregation during meiosis in her mother. Since an affected child with Robertsonian translocation 14q; 21q, have inherited translocation from their mother side, the recurrence risk is significantly much higher (10-15 %) . By applying the prenatal cytogenetic diagnosis of embryos of each of these couple pregnancies can be prevented the spread of Down syndrome within a generation.
In the 13 other children was found de novo translocation. In the families who have children with translocation trisomy 21 arisen de novo, the parents have normal karyotype and the risk of giving birth to a child with translocation trisomy 21 is small (1-2%). This risk is not influenced by the age of the mother.
We found also de novo translocations in children with translocation between 13;21 and 21;21 too.
Reciprocal translocation between chromosome 21 and 10 was found only in one child (0.2%) with Down syndrome.
One child with Down syndrome had inherited the translocation 4;21 from her mother. She was a carrier of reciprocal translocation 4;21 and of trisomy 21, with cytogenetic formula: 47,XX, t(4;21)(q27;q22),+21. The child's mother was a silent carrier of a balanced translocation with karyotype: 46,XX,t(4;21)(q27;q22). The child having this chromosomal aneuploidy was as a result of disjunction 3:1 of derived chromosomes 4 and 21 and their normal homologues during gametogenesis in her mother (Interchange trisomy 21). In one another child we found a translocation t(4;5) with cytogenetic formula 47,XY, t(4;5)(q31.2;q33),+21. This translocation was inherited from her mother that was a carrier of this translocation with cytogenetic formula 46, XX,t (4;5)(q31.2;q33).
Two children, involving sex chromosome aneuploidy with free trisomy 21, such as 48,XXX, +21 and 48, XYY, +21 have been reported. These cytogenetic formula also have been reported in another studies (10, 11) . Double aneuploidy leading to trisomy of 2 different chromosomes arise because of 2 meiotic non-disjunctional events (14) . Our data reemphasizes the need for cytogenetic analysis in young children with Down syndrome even if the phenotype is typical, so that any associated abnormality may be detected. The developmental, cognitive and behavioral profile of children with sex chromosome aneuploidy differs from trisomy 21 and warrants regular follow-up and interventions to optimize the developmental potential of the child.
Conclusion
This results support that trisomy 21 has a universal genetic etiology across different human populations. Free trisomy 21 karyotype is more frequent in DS cases in Albanian children with Down syndrome than translocation and mosaic karyotypes. The chromosome rearrangements need to be followed up by karyotiping the parents, because they are essential for counseling the affected families. 
